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The British Admiralty 
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MARBLEHEAD, MASS. 
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instrument on 
an Aeroplane 

Orderfl for tke past me 

have far ex- _ 

ceeded our J 

1 “ MOT 

I manuiacture -*»■-— ___ 

I this instrument! New equip- statinglen^th of tuhe desired. 

• THE MOTO-METER COMPANY, I„c. 

Lon^ Islaad City New York 
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-promptde- 
irerynowas- 
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2V10 POUNDS PER HORSE POWER 

We announce our latest airplane engine 
Model 5A-4M, 8 cylinder 
Equipped with Sturtevant Thermostat 
for control of temperature 
And Sturtevant Automatic Altitude Compensating 
Attachment for carburetor 

HORSEPOWER 210 WEIGHT 508 POUNDS 

nWiveia on be me'- three to four weeke. 


B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 


Wember ol the Airentfi Warn 
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NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, JT^ashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 




STANDARD 



f^/feroj:jlanes 

VoUGHT 


DEMONSTRATING STRENGTH OF LWF FUSELAGE 

LW-r-ENGINEERINGCOMPflNY-. 

COLLECe POINT. N. Y. 


LEWIS &VOUGHT CORPORATION 
WEBSTER AND 7th AVENUES. 
LONG ISLAND CITY, N. Y. 
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The J. G. White 
Engineering Corporation 


Designers 



Engineers 


Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 

Engineering investigations and reports 
made with recommendations covering 
every detail of design and construction. 

Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 


43 Exchange Place - New York 

LONDON CHICAGO 
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MAGNALITE 

r PISTONS 

.“THE Standard in Aviation engine construction” 


are used as STANDARD by the majority of 
airplane engine manufacturers in the United 
States. They are also used as standard by a 
considerable number of the most prominent 
automobile and marine engine manufacturers. 
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MILITARY AIRPLANES 
SEAPLANES 


AIRPLANE PARTS 

We are in a position to devote part of our excellent facilities to quantity 
production of 

METAL FITTINGS 
SHEET METAL WORK 
and 

WOODEN PARTS 

for other airplane companies. 

Investigation of our facilities solicited 


Des Lauriers Aircraft Corporation 


MAIN OFFICE AND FACTORY: 
Murray and Mulberry Sts. 
Newark, N. J. 


NEW YORK OFFICE: 
Woolworth Building 
New York City 
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Airplane Propeller Specialists 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., desioned and built to 
the individual requirements 
of your power plant and 
type of machine. 

Inquiries solicited. 

A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 
LANG PROPELLERS. 


i 

Lang Propeller Company of America, Inc. | 

New York Office Room 419, 30 East 42d Street I 



ALl MINI M INGOTS. PI RE AND 
ALLOYS. RODS. GRANT LES. 
ALIMINTM SOLDER. GUARAN- 
TEED TO GIVE SATISFACTION. 
BARBITT METAL — SOLDER — 
PIG METALS. 


Shipments prompt — Prices lo^v 
Quality Right 
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The peculiar design of 
a Gurney Radio- 
Thrust Bearing en- 
ables this bearing to 
carry both radial and 
thrust loads on a sin- 
gle row of balls. 

One Gurney Bearing 
therefore will take 
the place of two 
separate radial and 
thrust bearings. 


Gurney Ball Bearing 
Company 
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LOGICAL EQUIPMENT 


HE MODERN AIRPLANE 


DECREASED 


INCREASED 

Strength Simplicity Shock Absorption 

ACKKRMAN WHEELS snlve the 
problem of securing maximum landing 
gear efficiency with minimum weight. 

The wheels absorb all shock before it 
reaches the axle and make air-resisting 
rubber shock absorbers unnecessary. 

rfatit 'III Ackerman equipment is 
UTai/uhie for Designers and Knt/ineers. 


Weight Rebound Air Resistance 

Official laboratory tests and hundreds of 
(lights prove that Ackerman equipment 
means longer service for the airplane 
through the elimination of structural 
weaknesses inherent in wheels of ordinary 
landing gear. 


niieeh built for any \ceight ma- 
chine from five hundred pounds up. 


The ACKERM 


ROCKEFELLER El 


IEEE COMPANY 


-'ND. OHIO 
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A revised edition of this in- 
structive and valuable book 
on Carburetion is now ready- 
It makes clear the reasons 
for Zenith supremacy in 
the field of aviation. A copy 
will be sent on request. 


ZENITH CARBURETOR COMPAm 

York DETROIT Cbior 
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facilities at Miami, Plorida, 



and at Newport News, Virginia, 



permit us to take for aviation training 


■ 

immediately several more students on 


■ 

land and water machines. 


■ 

This offers an excellent opportunity 



for men to gain aviation training at 



old established schools where the best 



of instruction and a wide variety of 


■ 

types of aeroplanes, hydroaeroplanes 


■ 

and flying boats are available. 


■ 

Students will be accepted in order of en- 


■ 

rollment. 


■ 

Hundreds of Curtiss trained men are flying 



and teaching today in the United States 


1 

Army and United States Navy and abroad. 



For full information wire or apply 



Curtiss Aviation School, 



Miama. Horida 



Atlantic Coast Aeronautical Station, 



Newport News. Va. 
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lulioiis, the airscrew si>eetl being timed with a sU>|i-wateh for 
a ]>«riod of about two miuntes. A second beU rings at cw;b 
revolution of Uie whirling table, so that by timing the rings 
against a stop-watch the speed of rotation of llie whirling 


l■o^■ln-ling pipe lhe_ reading of the 
swirl may l>e calculated since V is 


c eootril’ugal head io 
nuiioineter is pro|jortiort 
which the velocity «{ ^ 


Flu. 2. FrOPEU.IIH DtS.tUOJICTEK — UKNSn.M. .\HHAM,KMKNT 



table and hence the speed of translation of the airscrew doe to 
motion of the whirling table may be caleulatol. 

As would be expected, the air in the whirling shed U set in 
motion by the whirling table and also by the backwash of the 
airscrew, the velocity of translation of the airscrew through 
the sir being obtain^ from the measurements of both the ve- 
locity of translation of the airscrew due to the rotation of the 
whirling table and the velocity of swirl of the air. The ve- 
locity of this air swirl is measured by a Pitot tube mounted at 
the end of a light arm opposite to that carrying the airscrew, 
the tube following the airscrew at a distance of about 100 ft. 
so that it is well out of the i^ion of the direct action of the 



about 8 per ecnt of the unu speed. 

A measurement of the air swirl is made at each detensiae 

locity depends on both the rotation speed of the wbiiii^ 
table and the slip stream at which the airscrew is woikiif 

thrust the velocity of the nir swirl may be negative, 
miigcment niid a sei-tional drawing, arc given in Figs. 2 swl 1 



slip stream. The tube is connected through an airtight mer- 
cury seal at the top of the central post to one limb of a mano- 
meter, the other limb being open to the atmosphere. 

If r be the velocity of the end of the whirling arm and a the 
velocity of the air swirl in the shed, the velocity of the tube 
relative to the mr is V — s, so that taking into conmderataon the 


The dynamometer was designed to measure a maximum tlu* 
of 15 lb. and a maximum torque of 4 Ib./ft., but with sa* 
airscrews of ^ scale measurements greater than 4 lb. for V 
thrust and 1 Ib./ft. for the torque are rarely made. 

The airscrew shaft ia driven through flat coiled sprisg^ 
the extenaiOD of the springs, which is proportions ta ■ 


torque, being measured by the rdative displseemeut of a 
pointer over a small drum a, which carries a small slip of 
pjM. The position of the pointer at any time during the 
iroarimenl U recorded by pnssing a series of sparks through 
tbs paper, so that if the aero position of the pointer U also 



BaLAWCIXC Apl'ARATI 'i 


against on oscillating lever d which is pivoted at its center, the 
loa-er end of the lever being directly controlled by the thrust 
spring b, the tension in which is adjusted by the poppet bead 
/, and two adjustable stops c, o’, both stops being insulated 
electrically from the rest of the dj-namouicter. 



Kiii. .). Itn.tnrxn op Popprt Hkap Piattkii Against Sucarb 


T«cordc<l ou the pa|>er the miiguitude of llic lorque may be di- 
rectly I'olculated from the known cidibraiioii of the spnugs. 

Alternate torque spriugs arc reound in opposite directions 
so (bat tendencies to una'ind due to cciitritugal force almost 
conaterbalanie each other. A small torque correction, the 
magnitude of which is a function of the rotational speed, is 
mide to each torque measureuieiit. 

The airscrew slinft is allowcil a small nxiiil movement, about 
1 200 in., bv the use of the ball liearings p, p, which have 
parallel oilier rai-cs. The end of slinfl hears 


The melhod of indicating when the thrust of the airscrew is 
balanced by the pull of the spring is illustrated by the dia- 
ginmmatie sketch of Fig. 4. From the diagram it is seen that 
the direction of the current through the galvanometer depends 
whether the IcA-er is touching stop c or stop o'. When the 
thrust of the airecrew balances the pull of the thrust spring, 
and the oscillating lever is Uoating miilwoy between the two 
>lops, currents of equal magnitude but of opposite directioii 
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Description of the Austrian Albatros Biplane 

llanna-Brandpiiburg Type. 200 HP. Wurrhalow»ki Engine 


in the Oel. IS uteue uf Aviatiox aKu AckO^'acticai, Kxui- 
KEBRiNG lA«re were pubtiahed detailed drawinge of the Ama- 
Iruin AI6a<roa biplame, Bansa~BraMde.iburg type^ equipped 
uiith a 300 hp. Warehaloweki engine. The folU>u)ittg official 
detailed deacription of thie airplane ia note made public: 

The enemy airplane deaeribed, which was captured almost 
intact in 191Q, does not differ sensibly from tliose of the 
same type in use since the beginning of the war. It shows n<> 
sabetantial improvements, except sUgiit rlianges with regani 
(o tbe position of the radiator, the housing of the engine, tiu- 
tail planes, etc. The general outline of the aircmfl as regard* 
tbe body, the landing gear and the main body have under- 
gone practicaUy no changes from the beginning of the war to 
this day, 

To cope with the latest means of defetise on land as well as 
in tbe air, the first r^uirement of an airplane, even if for 
recon nai as an ce worit. ia its high speed, whereas the Hansa. 
Brandenburg, judging from the piteh of the propeller, caniioi 
exceed 155 Inn. That part of tbe angle of vision which is so 
highly prized by most pilots is obstructed here hy the engine, 
wnieb stands high for the sake of slabilily, and bv the railiator. 

Nor does the radius of action prove to be high. .Judgiug 
from the speed and from tlie gasoline supply the machine 
cannot make, under tlie most favorable eireiimsiaiices. a trip 
of over 650 km., which is very limited for a recnniioilering 

Pilot and gunner are completely cs]>»t«d to the fire from 
enemy machine guns. Only from below are they sliglitlj' pro- 
tected by a thin armor on their seals. The center of gravity 
of tbe plane, by actual calculations, has been found willi riill 
load to be 10 cm. above tiie axis of thrust. W'hereas at tlie end 
of the trip, when the fuel supply is almost exhausted, it goes 
as high as 20 cm. above tlie said axis. 

The center of gravity moves about considerably loiiui- 
todinally, owing to the fart that tlic gas lank, which serves also 
as seat for the pilot, is Imalerl far bchirnl the renter of grav- 
ity of the machine. 

Moreover, the center of resistance is iiigh with respect i., the 
axis of thrust, due to radiator wind sliields, mnehiae guns, 
the large fixed tail plane, etc. In view of the poor Im-ation 
of the centers indicated, and tlie )>oor means of control, due 
to deficient active surfaces nr to llieir limited action, the nia- 
ehine neither can be easy tn liandle nor sliow a Iiigh degrts- 
of stability. 

Because of the wing section usol. the ixciiion of the s|>ai>. 
which are very close to the leading fslge. anil also la-euuse of 
the big gap lietween the upper wing and the lower one. the 
rear upper spar receives the greatest stress, though its size is 
about the same as that of the front spar. If the machine is 
pulled sharply out of a steep dive, which has raiseil its speed 
far above normal, the angle of attack being always rather high, 
the point at whi^ the lift is applieil will have move<] towanls 
the middle of the wing, assuming that that point will Iw 
located at least 0.4 of the chord from the front e<lgc; accord- 
ing to common mathematical ilata used to calculate tbe 
resistance of our machines, the eoefficdeiit U less than 5. 

Neither can the static factor of safety of the body he very 
high, since the four longerons, which make up its frame, are 
much smaller than those commonly used in similar ImhIips of 
our airplanes. Therefore, tbe macliine must lie handUHl with 
care, owing to its insufficient strength. 

The Body. — The body is of giHxl streiiiii liiii' lurin. The 
sides consist of vertical memhers connecting tlie longcrnns. 

The framework conaista of four fir longerons, properly 
strengtheneil by cross-frames and the whole rendered --olid hy 
a good triple-laminateil shcalliing. The 'innlh-sl cr<w--M-ciinii 
of the longerons at the tail end. hclw'eeii diapliragne-. is 'd h,|. 
cm. This cross-scclioii grailually increases niilil in tlie I'ronI 
I>art of the machine its maximum measurement is 12 sc}. cm. 

Two kinds of transverse frames, \arviiig in stnmglli. arc 
used. The stronger frames, which arc rigid din|ilinignH. coii- 
-siat of a 15-mln. Hr center, covered with two layers of 3 mm. 
laminated womi to inercasc the strcnglli. ami are pluci-,! where 


the body is subject to high stress. The other framcii, wkid 
conslsl of simple non-rigid squares of fir lath, trapezoidal ■ 
shape, are u^ mainly to back up the laminiiled vggj 
sheatiling. 

At the junction of the wing spars with the body, the stn^ 
lure is strengtiicned crosswise by steel tubes, 30 miu. in .u«- 
cter. wliich make a solid piece of the whole structure, la Ik 
front part of the body the cross-framing consists of ik 
brackets which support tlie engine bearers. These are task 
of tri-lamiiiated wood ranging in progressive thickness fn 
the smallest »f 2l1 mm. to the largest of 35 mm. The co|iw 
la-nrers project beyond the front diaphragm of the bgh 

The Tail .•ihiit.- The detail of this part of the inachijc t 
very interesting, and is evidently the result of imieh stndr. 
especially liccaiisc »f the way in wliieh tiie cardan or svini 
lias been worked out. 

The Tail PUittee. — One of the elmraeteristics of these m. 
chines is (lie enormous fixed tail plane, 3.H4 sq. m. The He 
%'ntor. w'hicli is l.G-5 si], m., is attoclieil to the fixed plane sit 
has cMK'tly' the same shape as the latter. 

Till- vcrlieiil fin is rather small, It has u surface of 1 sq.a 
ami biilniiecs hy almiil 1 to .5. The ribs of these planes e» 
->isl of steel luls’S varying in diaiucter from 12 to 20 em 
Only the two piiirs of fixed and movable lubes, whieh ■» 
useil respectii'ely to 8ii]i]inrt the fixed plones and tiic rudden 
are 2.5 mni. in diameter. Of these two fixed tubes. Wb tk 
horixoiilal leleiatnr pivotl and the vertical frodder ptroH 
are braced with steel wires; in some innchines the lower wire 
leading tn the hnrizoiKal lixei! tube are replaced with a tsk 
which takes (mtli tension and compression, 

Of great interest are the details of the tubes coiinetUiag tk 
tail planes with the end of the body and the liingcs nttaebise 
(lie rudders i«> the fixed [ilane. 

The lyuiiling tlear.~ -This is of tlie usual wheel (yiie wiu 
elastic springs. The eha-ssis stints are 35 x 70 mm. tubes. OM 
with wismI. nri'niiged mid joine-l nt their apex hy a bwi- 
/oiila] liihp 32 mm. in diameter. The two front struts. Ik 
liorizisila] liilie referred to nlmvc and the bottom of the Imh. 
ai'e made perl'ei'tly I'igid hy eros*ed steel cables fi min. to iliaa 
cler. The front diagonals are tiistened to the sockets, wkr< 
isiimeel the front stmts of the binding gear with the longmw 

Kspeeially worlliy of note is the fact that in some maebiw 
of this type llie elastic support of the axle ns well as lbal*> 
the (ail skid i« ic|.iaee<i by a nietnl spiral spring. 

Tile eloTh-eovectHl wlieels, 7jH min. in diameter and 150 na 
wide, offer nothing of interest. In the center of (lie axles 
mounteil a sprag wliieli is otieraleit hy liie pilot to lessen Ik 
run on the ground on landing. The aptilicntioii of sQcb t 
resistance on the axle tuny, if not imul with care, eaasr lb 
machine to turn over on landing. 

Oaxidine Tanka.— Owing to lack of sjiacc at the I'cntcr d 
(iressure, the tanks have Iwcn (dneed about 400 mm. to theRW 
thereof and are iiaeil a-s a sent for the pitot. 

M’loi/ .leaemhhi. — Tliis differs from our biplanes in tx- 
niniti points, naniety'. the exei-ssive stagger of the wings ilk 
niijier wing projects foi-ward -IfiO mm. beyond the lower) 
the inclined interplanc Btruls with respect to the plane of loo^ 
ludinat symmetry of the machine. Tlie exees-sivc singger. a 
tias been said, suggested perhaps by the necessity of inerea^ 
the range of vision of the pilot, reduces the atrcnglh of Ik 
body* anil iirobahly reiluees ill this ease (he efficiency of tk 
wings, whereas the inclined interplaiie struts, whose nbjert • 
is to eitualiae tla* iinsu|>ported lengths of the upper and low*' 
spars, unnecessarily complicate the whole conneelive systes 
We say unnecessarily because by plmung tbe uprigbts rerb 
colly and liy teaving itneiiatigcil the distrihulinn of the Inutk 
of the upper spar, the lower spar would most assuredly inre 
ohtaineil greater strength. The struts are made of tab* 
.32 mni. in iliiimeler. wliieh are fairetl h,v a small woodts 
frame i^overed with cloth. 

The strut fillings on the spars arc ennslnieled in a 'OJ 
rough way. all weldings being autogenous; they are I'cry lirsw 
and ofTer great head rosiatanee. 

The panel bracing consists of simple steel cable of nt 


strands, tdl (laiicU use tlie same size of cable. The lift cables 
rua fniut 7 inro. in diameter for those close tu the body to 5 
BOS. for tbe outer cables, wliercas (be landing cables are 5 mm. 
near tbe ImkI>' and 3 mm. fur those of the end trusses. 

Tbe wings are perfeiUly syiomclrica] with respect to the 
uk of the machine, the couple of the en^iie beiii|; corrected 
by a diversity of incidence, bat tliia gives rise to incuDvenieiire 
wbea chaugiag the rale of speeii, 

Tbe wing section used does not turn upward, and this tends 
to move tbe center of pressure somewhat to tlie rear and tu 
increase the stress on the rear spar, which is only 0.53 of the 
cberd from tbe leatling edge. Tlie wing section is not very 
••Icfldcr, because (he front spar is placed too far ahead. 

To prevent grreat horizontal strains on tlie wings due to bead 
Kwtiacc, tmd especially due to the stogger between the 
•logs, drift cables are used from tbe upper ends of the two 
froot struts nearest to the body, whieh are secured to the two 
fraet cads of the longerons. Also the two forward lift wires 
nest to the budy, for the same purpose, are secured to the end 
of the upper forward struts of tlie cliasais. 

Tbe wings are fasteneil to the body with a eabaiie of metal 
tabes, 30 mm. x 45 mm., strongly fastened to each other and 
forming one frame. Provision is made so tliat tbe upper wing 
msy move sliglitly longitudinally so ns to secure a good bah 
once for the niaehinc. 

Tbe lower wing almost touches tbe body; the attacluneiit of 
tbe front spar is souired by means of a metal prujeetiou of 
milable thickness engaging a jaw formed on a tube, whieh 
exleuds oeross the body until it roaches the otiicr spar. The 
rear spar connects directly to the diaphragm, to whieh is also 
foBteaed the rear strut of the chassis. 

Tbe upper wiugw as well as the lower ones are interually 
braced by com|iressiun members of 25 mm. steel tube and cable 
4 or 3 m'm, in diameter for the bays near I lie body, and 3 mui. 
<ieel wire for the ends, 

Tlw diagonal in the Iraiisversc planes between the front and 
tbe rear struts arc very strong, eoiiristing of eshle 4.5 mm. in 
diaaietcr close to tlic fuse and 3.5 mm. in diaineler at the ends 
of tbe wine. 

Ili.se*:i-rii K W^KinliTS nr PxaT« 




Kiln-Drietl Airplane Woods 

Tlie Forest Service. Department of Agriculture, authorizes 
the follow-ing; 

Wlien the United States entered the war the need for wood 
to build airptajies quickly created a difficult problem, blosi 
of the air-seasooeil wood available bad been bought for oir- 
plunes for tbe allied nations abroad. Through air-seasoning 
of .such stuck re(|uires from one to three years, according to 
Ihe size and kind of wood. Kiln-dried stock under the 
metliods ordinarily used has frequently proved unsatisfactory, 
and for that reasmi airplane manufacturers have been reluctant 
to use it. If tlie needs of the fighting fon'cs were to be met 
adequately aud without prolonged delay, it was essential that 
metliods of eaiiditioning should be available in which full con- 
fidence could be placed. 

Long before this situation developeil the forest products 
laboratory of the Forest Service, at Madison, Wis., had been 
making a scientific study of tbe drying of wood, and bad de- 
veloped a method of drying which has been very sueeessful 
with all the woods tried. Several kilna have been buUt at the 
laboratory for experimental purposes and a number of dem- 
onstrations made in commercial ktlns. Asb and spruce are the 
woods most in demand for airplane construction, and antici- 
pating tbe present situation, the Forest Service secured a ship- 
ment of partially air-seasoned ash and spruce plank for 
preliminary tests. 

This material was kiln-dried without injury. Later thor- 
ouglJy green Sitka spruce, white ash (northern and southern), 
white oak, Douglas fir. western white pine, and mahogany 
were seoureii in the log for testing, Tbe spruce and a^ logs 
were cut up and the green material from each species divided 
into three matched groups. One group of each species was 
testeil green, another has been set aside to be testM when it 
lias air-drid, and the third group was kiln-dried, trying sev. 
oral methods, and tlien tested. 

Only' the results of tests on the spruce have so far been 
nnah'zetl. Comiiarison w'ith standard tests which bad already 
been made shows timt Sitka sprnee can be kiln-dried from tbe 
green condition w-itli no more, perliaps less, injury to its me- 
chanical properties than by- air-seasoning. Definite specifica- 
tions liave been iirejiared for kiln-drying sprnee green from 
the saw for airplane construction, and, if rigidly enforced, 
(hey will insure kiln-dried stock of this species equal to air- 
dried stock. 

A preliminary stndy uf propeller construction has shown tbe 
need of such information on propeller w'oods. Tbe testing of 
(lie asli and other species now on hand, which include several 
jiropcller woihIs. is being pushed ss rapidly as possible, and 
there seems reason to expect as favorable results as for tbe 

Book Reviews 

AiQl'lRlxu Wixo.s. By William B. Stout; Moflfat. Yard & 
Co.. New York (57 yip., 75 cents). 

This Imok gives tlio Imsic principles of aviation in simple 
aud concise language. The I'lindamentals of airplane design 
and ctiiislnictiod. whidi the ground student should know prc. 
liiuiiiaiy tu Iiis actual training in the oir. are here dealt with 
more c.ximustividy llinii is often found in much more ambitious 
volniiies. Some excellent illuslrations accompany the text. 

Tlic aiitlior is a recognized expert on aeronautics and is now- 
in nmcrnmciil service. Altogether this little volume should 
prove n v-aliiable introiluctory* guide to all lliosc who are 
taking up the study- of nvialioti, 

Le.irsixo to Fi.v IX the lU S. Arsiy. By E, N, Fales: 
McOi-nw-Hill Book Company. Inc.. New- York (177 pp.). 

The contents of tliis book run jiarallel In tbe insfmctioii 
given uiKler tbe author’s direction in Ihe X^. S. School of 
Military- .\evoiiaiitics at tiie University- of Illinois. Its contents 
coyer, therefore, all of the theoretical |>art of aviation -whicli 
aviator cadets are expeeted to have gnlhered during their stay- 
in a ground school. 

Comprehensive i haptera are devoted to the types of military 
airplanes and uses; the prineiples of (light: ti;e mcelianii-s. 
the rigging, ond ereeting of airplanes; materials of eonstrnc- 
tion; cross country fly-ing. etc., etc. 

Tills handy book, which is of pocket rize. should be of tbe 
greatest help to the aviator cadet for eonslant reference in 
Ihe preliminary- stages of his trniuing. 


Finishing Up and Balancing Airplane Propellers* 

By Frank W. Caldwell 
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The Future of Commercial Aeronautics* 


By Lieut.-Col. Mcrwyn O’Gormaiu C.B. 


aeruiiauti<'B is <'l>.‘url>' uiu' <il' Ihc subjects requir- 
ing t'oreaightf tecbDioai. political ami tlnaiicial, Hroailly. tlic 
objective is simple, in detail it is vcr>- compk'.v. This at uiivc 
sn^iests analysis os a help Iowan) I'orrsi^rlil. ComriicroinI 
aeronautics can be divided into three parts: 

la) Tlie home or interna] as|>ei>t. 

lb) Tlie foreign or iiiternaliunol asperi. 

(c) The Imperial ami Colonial aspect. 

The internal British (jueatioti can be resolved into H\c 
separate subject-matters tor study, anil as each of tbese luis 
subheads, I tabulate as follows, draw'ing attention to the two 
main beads — (1) tlie production, and (2) the utilization (or 
aerial tranMt”) problems, corresponding roughly to supply 
and demand. 

It will be found tiiat the jirutitablc use of aircraft is based 
on speed, and that as speed of transit includes door-lo-door 
movements, if there are. as we see at proqtnl, consiilerable 


surance o|ieruliuns can be satisfactorily based. Kinus can he 
Irusleil to inalie llieir own value felt by the Post Ofiiee and 
by pusiieugeia w'lroiu they desire to attract, but they are de- 
fenceles.s against one anotlier if as soon os one energetic 
individual has initialed an ciiteijirbie the value of his sCrenuou 
work is to be pourhed upou by irresponsible persons Iwbo 
may, il is true. I'uiu 1 hcinsclvcs nndeplored) , but who may 
drag into a like ruin those whose iiiilnstry ami courage fuuoded 
the whole scheme. The Government should step in here in tbe 
interest of luntnlaiuing what it must mnintuin. a large, succcfis. 
ful ami enterjtrisiDg industry. 

It may here be worth while lu say why the country luast 
do this. It is a matter of economy. The air lleet differs 
materially from the sea lleel in ireing more rapidly ezpcudible. 
Xo one wiiuh) dream of rebnildiiig tbe British fleet six or 
eight time.s per year of war. Yet the air lleet requires at least 
this. Thus the airplane ocrupiee an exciting position halfway 
between u battleship and n enriridge. To decide on liming so 



tenumal lime lueses, the hinuei- ilic ■lisiniice n\cr wim li neiml 
work is eimilueled the leas signitlcant are the " Ici'uiiiihI 
charges" upon our lime of Iraiisit. This merit introduce', 
for a small country, the aiKisalnliiy of studying (light beyond 
its borders, and for an island the cotisideration that shipping 
is slow coinpam) to the railroad or automobile. Tlierefon* 
international flying rvilt come up early in ottr development ol 
aerial transit, ami may lie exiiccted to concern movement-' 
over the sea. titit tieeessnrily in 'Caplnnes. 

Rut we cannot go abroad without tuir tickets, our circular 
notes atiil passimH. so that we cantiol fly over another eonnlrv 
without making nrraiigctneuls. These arrangements will he 
easily mtiile if there i« a body of opinion abroad wliich i' 
favorable, which recognizes llial it will not get landing rietil' 
in British possesaions iinletts British airerafl have landing 
rights on foreign soil. One of many ways of securing such 
a hotly of opinion favorable to aerial transportation in llu' 
prize lands themselves is to itistitnte industrial Uuks between 
our own eonstructors atid foreign eonstruclora. wtielhei- a- 
" suocnrsales " or joint firms, or shareliolders, or agent'. I 
therefore put those fintC and tabulate five subheads. 

If we develop our aircraft makitig ami using properly w*- 
sliall he the first to wish tliat other countries may be et|ni]>pi d 
with “ aerial ways " (lines of latiditig grounds!, aerodromes at 
big renters of itulustry, flttnnec or jileasurc. Moreover, we 
want to find elsewhere not only tlie maps, bul also most of 
the safely provisions desirable at Imme. All Ihcete things will 
be fostered by the energies of societies like tlie Aoronnnticnl 
Society and the Society of BrilUh Aircraft Constructors, which 
we should like to find abroad and cuter into relations with. 
At pce-o'nt they are not nearly as aetiie abroad os at home. 
They might He fostered not only oflleially. but rather throiigli 
the intermediary of our industrially linket) firms, whether for 
eonstruelion or transit. 

One of the important mailers for eonsirlemtion is the avoid- 
ance of cutthroat competition at a time when it is nlw'av.s 
difflciilt to insure a remunerative itiNestmcnt with anv cerfaiiitv. 
This involves the inler-State provision of what may Ite lertucd 
limited monopoly for certain services at least, tintil the hiisj. 
ne sse s arc well launched and lill stntislies exist in which in- 

Bsee^l^trors the WUtnjr Wrlaht ^ti'iic.rUl Is-cturc, delivered 


uir lleet tor w'lir i' mou' w iih huMug an uiveral't iiuluv 

try in peace competent to produce some eight air fleets per an- 
num when called upon. 

-\.s we have recently had a 'Uggi*stivc jiaper mi uirplaue 
Iran'port. giving nnigh cosis oti a I'oHain route. I will net 
dwell on it save to recall Hie existence of Ihe airship and 1e 
touch on one matter which I rnisisl in the disenssion. and le 
whieh Isird Cowdray also addresscHl some remarks. 1 nllmk 
In the tlanger of The hiatus whieh might occur between the war 
demand anil the peace demond. There appears here all lie 
value that attaches to promptness in giving, and nil Ihe dill- 
eiillies that attach to tiie exercise of foresight. 

In another sphere wc ktiow. that to secure the return ef 
soldiers to the lan<l. a parliametilary eommisstoji has already 
reeonmiended that immediately on the declaration of peare 
20,01)0 cottages shall be built at or near Hie land they nre to 
till, thus utilizing the building skill now in the ranks flat 
starting Ihe homes for niir men on the land. So far ns tbt 
housing of workpeople near centers of aircraft prmlu. lion i» 
eoneerneil. Iliis may he said to have been largely proviiled dar- 
ing Ihe war; what has not been foreseen even on paper uitlit 
like 'lefiiiileness is the nlisorbing of our aircraft oiitjmt and 
the ineideiilnls therein, The finntieing and laving out of the 
'peeifie fiostal routes. Ihe location of (he mechanics, repair 
men and tuners at the ports of depnrlurc and arrival. 
housing of aerodrome ofileinls, groundmea, aoeountaney clerks, 
the automobile service from town to aeroilrotiie. the purrhre 
of land and the eslahli.«Iiiiient of title, the preparation of IbO 
of aviators who may desire to find occupation at once instead 
of losing their skill hy many months’ iuaelivity, the pvepani- 
lion Ilf such ilvnwiiigs as may quickly allow of adapting war 
aircraft designs to their new uses, and Ihe designing of soHt 
new weight enrriers ns may he more suitable to tmii'Pis' 
work: some or all of these tilings are needed if the indiisirii! 
organizalirin of the fnelnries is not to crumble during a lot* 
hiatus. Six months of idleness will disrupt any factory er- 
gaiiizalinn. and will lend to the paying off of workpeoi'le and 
their eonsoqiient suffering and discontent. This six menll* 
of idleness must not neeiir. 

It must he admitted frankly that the preparation of sodi 
schemes is not only Inlmrioiis. but dishearteningly de|ieiidpnl 
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en circuui'tonoes bcyouil ilio eoiilrul of the organizer. Still, 
ion as lu iieace lime we work out complete plans for war 
eonditimi which might arise, so in war time we do paper work 
(or peai'e conditions, even if some of that paper work is 

^Ve have had one skeleton scheme to aw'aken the imagination, 
but we iiuist have many to save the silualiun. We are con- 
froated with the position that the mere housing of one month’s 
output of tbe aircraft bnilders together with the returned wav 
stocks, as soon ns the rapid wastage eeases, is a matter of in- 
tense dinieiilty. Thus we are led to formulate the desire that 
sales of military aircraft to foreign countries, colonies, private 
nseis, expliiitation companies at home and abroad shall be as 
prompt as they can possibly he made by every exercise of 


otheials over so large a part of their surface aa to suggest 
that tbe number of oBieials would be exeeaaiTe. 

I think it may be decided to be impracticable and conducive 
to tbe stilling of aeronautics to make it obligatory on all en- 
tering aircraft to concentrate upon some ogre^ ports of entry. 
Such a concentration would be highly inconvenient and the 
delay of alighting would be coutrary to the very first de- 
sideratum of an oir service speed. It will be time enough later 
to consider the control required over alieus who might enter 
with diseases subject to quarantine. 

Bach arrival aerodrome would be liable at times to become 
a pandemonium of delayed and angry aeronauts. But there 
arc other objections. One would hope to see journeys navi- 
gated on a course specially selected to utilize Hie enormous 
EsTKCise tsTo i-'escicy .Vusoxactics 


IfiUiuirlsl 1-luks 
CnflrdJanttne Tecbolea) 


> Supply of S! 


I locarustloiial Uw, pro- 






forethought, subjci'l only* to the rcleiilioii ul such devices and 
machines as arc rescrv'cd by the military anihoriiies for spet-ial 

The policing uf the air. though eventnally a means of using 
a number uf armed aircraft without aiqireciable olteralion. 
rsa only at first consunie aircraft oii ii small scale, however 
rarefully such a scheme be laid out for ox}>ansioii when the 
trade develops. It would be putting the cart before tbe horse 

10 provide tor more police tlinn there arc potciitiol malefaeloi-s. 
nr to provide for enforcing the " rules of the air ’’ on a non- 
esistenl traffic. 

future Frcufur/ion of Aircreli 

The bugbear of any production is the unev'en distribution iu 
liuie of (lie orders received. The intolerable burden of keeiiing 

1 staff and a system to give a large rate of output for a short 
tioie and at short iiotiee should, if jiossible, be put an end to bv 
foresight. The Government will neeessarily have eertaiii oisiers 
nf its own In distribute, and if it he found Hint, like the aiito- 
uiubilc* Iradc. the industry i' fed iiji liy a "si'iisoii dcumiid." 
llien llie t’mvcruiiienl orders luiulil. if jiossildi'. lie di'iribulcd 
SI surli dates and in such a way as In even iqi the loud curve. 

I do not pretend lo detail ihe good or had effects if the 
army*, navy, post ofliee and " Iransaerinii " comjianies and 
foreign and f'oloiiial Govcnitiiciiis all invited lenders on April 

2 and plucisl the whole of their orders ou Jlay 2. to the gorg- 
ing of Ihe lowest tendeix'i-s and the niin of ihnse who made 
tontx-t estimates, 1ml I do suggest that there e.vistcii no or- 
ganirnlion prior lo the war I'or appreeialiiig the faetoiTi- point 
of view in the distribution over a period of time of the busi- 
ness of ordering, and I also sufsv’st that any industry with a 
Hrst-elaas chaiiee of a steady tuniover has also a tirsl-class 
rluiQre of supply ing an .nrlielc at once ivrofilalily aiul cheaply 
—two terms which cannot always he jilalifiahlv found in juxta- 
position. 

The labor question is involved in this same cousideratiou 
for tbe same reason. The laborer's desire for his share of 
wealth is no iloulit ao-ouqianieil by the know ledge Hull it must 
he pnxlueed to be distribiiled. but this is ovcrshadowisl by the 
ronvietion that the finii iimy fail to gel more orders, that a 
lull may come and llml tic can extend the period of aetivity 
oetween Ihc lulls and secure jobs for his friends by working 
‘lead slow. Abolish llic lulls, and Ihe thin excuse for alaekiiig 

vanishes. 

Control vf Cnrtamr 

II seems to me that a trading airplane onii cross a frontier 
unseen either at great height or by using clouds or at night. 

11 can drop [vackages at sihdIs prenrrangcil with confederates, 
and can, without alighliiig. cither return to its own lanil or 
rantinue upon its through journey and escai>c being identified 
by a Cusloraa House officer almost any night of tbe yenr. 

In Nov., 1913, a few remarks were made on the subject of 
c^ouB, and it waa pointed out that a customs inspeciion of 
IM contents of aircraft on departure ou Itehalf of the coontry 
of call was uiitliinkahle, while inspeetioii on arrival, or nii 
dropping goods, involves all eoniitries in having Custom House 


expense iiujiosed by coutrary winds, and therefore such' jour- 
neys would be planned without Ihc Imiupcring influence of 
arbitrarily imposol places of call. These plans would seem- 
ingly be liable to ullcratioii in the air W'cording to the wind 
eueounlervd, so as to obtain the best economic results. It will 
iissisl in making iieroiiaulics a vvealth-proilueiDg industry in- 
sii'iul of a burtleu to tlie StnU'. if it is possible to secure (Hat 
iliroiigh journeys be made, when desircvl, without any eom- 
piilsory stop across one couutry to another. 

In tliis tangle of diffieiitlies (here is a plan suitable for the 
first few' years whieh has certainly the merit of simplicity, 
though probably no other, niunely, that all air-borne goovis 
should be free of duty: treating whatever advantages (hetvby 
accrued to tbe aerial trmis|tort eom[>nuiea as subvention in nul. 

In Ihe contrary event of a decision to levy duty ou ••itr- 
bumc gooils, w'c must consider the suggestion of n I'ostoiiis 
linliee mounted on fast aircraft to ]iursue and watch Iradera. 

There arc many diffteulties about doing this, they ore prob- 
ably even greater tban those involved in a civil aerial police 
that we proViably must have. 

For enstoms pni'imses it w*ould lie an niiaehrouisni to shoot 
down a sospeeted smuggler nt sight: wc eunuot board an air- 
|dane in IlighI, nor can we know whethei- he is eanying Boifi- 
eieiit hours* fuel lo be capable of out-vlistaiieiiig our policemen: 
moreover, his ehanec of giving bis pursuer the slip by using 
the shelter of clouds and darkness is considerable. 

At first, at any rate, it may be best lo accept air-bome 
goods untaxed; the class of substances carried will only be 
those of light weight, or of high value for weight, and of these 
mostly the ones which derive some advantage from rapid 

We should, of course, be iuviseiiging the issue of on indi- 
rect subsidy of an amouut not easily knowable, but, on the 
olher bond, wc shonld economize ou what promises to be ab- 
normally heavy' costs in collecting (be datics imposed. Tbe 
I'umpetition with ta.xed sea-borne or land-boroe goods would 
not jierhaps be very serious if we remember the greater cost 
Imth of transport and iusuranee of tur. 

-\s to the importation of foreign aircraft themselves, this is 
more easily eoutrolled Iteeaiise it involves alighting. It bag 
Iweii suggested previously that no preferential landing charges 
be made against foreign trailer aircraft under certain eircum- 
slances of reciprocity, and acconlingly an interval of stay in 
a country in excess of some preordained period might consti- 
tute importation for taxation purposes or alternately the ^r- 
ilinn knot might be cut, and prefenmiial eneouragemeui given 
10 our own aircraft (os war necessaries) on the basis of a 
bounty to airplanes built in the country, and so avoid attempt- 
ing the alternative of a tax on imported foreign airplanes. 


Winter Meetings of the S. A, E. 

The Society of Automotive Engineers will hold its aunual 
ilinncr at Ihe Hotel Biltmore, Xew York, on Jan. 10, and a 
special war dinner w'ill be held at the Hotel I.n Bnlte. Chicago, 
on Feb. 1. 
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Arrangements will be made 
with reliable American manufac- 
turers desirous of shipping to 
l-ondon and there assembling for 
delivery on the firing line. Ar- 
rangements will also be made 
with reliable American manufac- 
turers desirous of performing 
their contracts abroad — there is 
tremendous space and labor 
available for use through White- 
heail channels. 


operating aircraft come 
within the dominion of 
Whitehead facilities. The 
reports made by the mili- 
tary and the civilian author- 
ities of London and Paris 
furnish ample and convinc- 
ing evidence of Whitehead 
construction, endurance, 
speed, ease of operation, 
and results- 

WHITEHEAD AIRCRAFT LTD. (1917) 

RICHMOND. SURREY, ENGLAND 

J. A. WHITEHEAD. Cov«.tiIn» Oiraclgr 


A m e r i ca’s 
most difficult 
aviation prob- 
lem today is 
not so much build- 
ing the aircraft as 
guaranteeing its 
arrival safe and 
sound on the 
ground of opera- 


Organized essentially for buildinj 
peace craft for commercial use, nevti- 
theless, in obedience to the dictates c 
patriotic demands. J. A. Whitehead, ibt 
Governing Director, arranged that Brii- 
ish government needs should be takn 
care of first. 

Such is the efficiency of the Whitchnf 
tvorks that the British contracts arc thot' 
nughly in hand, the commercial nu- 
chines are well disposed of, and ttt 
factory is in a 
position to take . 

on large new con- 
tracts and to per- 
form all promises 
made to the letter. 

All types land 


IITOIEAD 

td^BECTOfa- 


Gbvt'wiNt 


Board has assigned to the Whitehead 
organization, the foremost establishment 
of its kind in the British Isles, contracts 
covering many thousand. They have 
been made in record time and delivered 
across the channel by the air route to 
the firing line. “Whitehead” has come 
to stand for performance in aerial 
operation. 

_ A staff of 4000 trained operatives work 
night and day, housed in one of the most 


WHITtHEAD AlRCRAfT EWDORif BRITISH COVERWMEWT— »9g: 
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•e not 80 HardHKBn Tett . — (b> After c«rbonl8lnK, 
r shall he bordeoliift. anti tem|i«rtu£. Che cuse must 
h the heat immher and show a ulnlntum Shore aelcrosroiie bnrd- 
il number. nests numlH*r itf 7ri. 


pisreoiber 1- ISl" 


When electric or crucible furiiiu'e siM 
la spceiHoil, the maximum alltiwHMe pet. 
centnttes of iihoaphorua and 8Ul(tlinr may, 


Chrmlml ramposlrfOKS of 


atlov slccM, 


Specification* for Naval Bratj or 
Equivalent Alloy Sheet 

1. Tltc «eneral »i>eelllitiiloiB, 
>rm. itt'CurtllnK to their ap. 
Ipllcubillt.v. II |uirl of these Bpecifltatloiu. 
Matrhiau — <ti> The cUttmlt*.‘il compo- 


IQ, (12111 Him.) to and iucludiiiic 
(1524 men.) a tolerance of 1> per te: 
or T per cent under icaito or weitthc will be 

(0) ^r f.vtra wide aheets or plates 

tolerance may be S per cent over or S per 
tent under iptgc or weight. 

(g) For the purpose of caltulailiig 
eelghts, etc., the spcdQc gravity of the 
alloy shall lx- lolten us S.404 ut ai deg. 

IS 05030 lb Tier cu. In. <S.404 grutn»/fm.‘) . 

DBUVEsy. I’ACKlNo, AXU Suivpim; S. 

(01 Pistes and sheets shall be rut to the 
required dimensions nnd shall l>c ordered 
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711 umi.) radius. Thefreeond 
- ..hall be held loosely between 
I and bent 9(> d^. over one Jaw ; 


two heiKls. Wire shall then be 
nent to the other side, and so forth, alter, 
nntlrig to fnieture. The minimum number 
of bends ri-<|UirtHl Is stated iu (he attached 



lliuii U.OOOS U 


M'rnppinff TchI . — to 


huviiig a varluilou of tuori 
(b.OlS mm. I below gage. 

Deuvbhy, Paikino axd Shipping. — ( s. 
<ni Wire covered by this siieclUcatlou 
shall be shi|i|>ed in coils or bundles 
wnipiiod closely with a layer of plain 
strong jmiicr in sLriiis no less than 3 in. 
(Tii.u miu. 1 wide and then covered with 
niiotber wrapping of waterproof pajicr of 
an approved quality. 

The sUe and weight of imckages or 
- " tsinfonu to tile following u ' 



f mniiufacture. capable of griiupeil 

being turiicHl and threaded readily and of than IISO Ih. 

taking a good itiilsb. agreiH] upon lietwi^^n maiiiifactui'er 

(6i Any article may be rejected hecsuBc pnrchascT: 
of Injurious deft^cta or faults In mnniifac- A. K. 11, 
lure at any time aotwlthslandlnK that it plainly markeil on u 
has previously passed the physical and to eat-h bundle. If 
chemical tests; It shall be returneit to the groupei] and hundlei]. 
manufacturer at the latter’s exiiense. jilniitl.v miirkeil w'irb the beat numN>r nnd 
This clause shall not be taken to apply 
to malcrlaln fabricated after export. 

PiiYsicAi. PaopESnics a.nd Tests. — n. 

The bars shall have the following physical 
properties : 

TcHjfUv Tret. — (aj Ulnlmum tensile 
strength. ISn.ooo itounds per square Inch 
1 kg./nim.') : minimum yield i>otii(. 

170.000 lb. per sq. In ' "" "■ ■ - ’ " - 

minimum elongation 
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The Eyes of the Guns 

T he Great Vi/ar has shown clearly that 
the observing airplane is not all-sufficient 
for the artillery. 

The needs of the guns must often be served 
by more unwavering eyes. 

The stable and readily available kite balloon 
is an indispensable eye of the guns, and its 
further development is as imperative as the 
perfection of any of the other aerial services. 

Before the new Goodyear Kite Balloon was 
tested and approved, the problems demand- 
ing better solutions were the primary ones 
of material and stability. 

In both, Goodyear has made a decided 
advance. 

Our work for many years on balloons of 
any size and every type has put the former 
on a standardized basis, which simplifies 
specification and makes definite the direc- 
tion of further progress. 

The latter demanded newly directed labor in design 
and ungrudging research in the held — in our own 
country and abroad. 

The result is the new Goodyear Kite Balloon. 

Even as years of achievement have justified its Good- 
year fabrics, exacting tests have justified its reinforced 
tail cups and the design of every part. 

The Goodyear Tire & Rubber Company, Akron, Ohio 




Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as; 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 
to , 14 gauge (.083") 
to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and ‘‘D” 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 

The Standard Parts Company, Cleveland, Ohio, U. S. A. 

Famous for Stanwald Rima, Tubint, ate.. Perfaction Springa, Bock Baaringa, 

Axlea. Parfaction Haatera, Forginga. Huba. ate., ale. 
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TURNBUCKLES 

'We Manufacture the Following Type Aeroplane Tumbuckles 


Standard Type 

No. 1 Female. Short A-1518 No. 2 Female, Long A-1520 

No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 


Curtiss Type 


326 Short, Male 
326 Short, Female 

326 Long, Female 

327 Long. Male 


327 Long, Female 

327 Short, Female 

328 Long, Female 

329 Long, Female 



The Dayton Metal Products Company 

DAYTON. OHIO. U. S. A. 
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CRANKSHAFT QUALITY 

Stands out as the one requirement today of the builder of 

AIRCRAFT AND HIGH DUTY ENGINES 

Elxperience only can produce a product to equal these demands. 

Wyman-Gordon Company for many years, in their Research, as well as their Manu- 
facturing Departments, have been developing along the lines that make them today 
able, without experiment, to supply crankshafts of 

UNQUESTIONED RELIABILITY 

Every stage in the production of a Wyman-Gordon crankshaft is subjected to rigid 
inspection and tests guaranteeing a high metallurgical quality. 

Behind this perfect product is a perfect service. 

Prompt attention to all orders and deliveries without delay. 


WYMAN-GORDON COMPANY 

WORCESTER, MASS. 



Tmomas-Morse Airchatt Corporation 


ITHACA . N.'y, ■U.S'.A. 


Contractors to U. S, Government 
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WITTEMANN-LEWIS AIRCRAFT COMPANY 




WALDEN -HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 

a counterbalanced aviation 

SEAPLANES 
FLYING BOATS 

crankshaft .... 

one of the 1 8 different 

models we are now making 

for 1 4 aviation motor companies . . . 

OFFICE AND FACTORY 

reduces vibration and eliminates bearing pressure 

EDGEWATER, N. J. 

IPe have sAippcJ SS,SIS Counterbalanced Crankeha/te to October 3t, 19IT 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Warner & Swasey Machines are Standard for 
all work from Xurnbuckles to Cylinders 



Airplane parts wusi he ucvuraie for efficiency and they must be produced extra- 
<]uickly to meet present emergencies. Both these considerations are amply met by 

Universal Hollow-Hexagon Turret Lathes 

The intrinsic <|uality of all W 8: S machines, their wide range of usefulness and their unfailing 
de[)cndahtlity make them cs]>ccially valuahlc to airplanf manufacturers. 

Send blucl'rivis for full details 


THE WARNER & SWASEY COMPANY 

CLE\'ELAND, OHIO, U. S. A. 



CRANKSHAFTS. Etc., Will Be Put in Running 
Balance in My Recently Organized 

LaWatory of ynamic alance 


Centrally Located in This City 


All work guaranteeti and done an my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
sinplicily with which, for instance, a six throw shaft can be balanced, by some 
^ self-appointed experts. l.ct me have a shaft balanced in this manner and 1 will 
H explain the correct way of balancing such a shaft. 

W. AKIMOFF, Builtler of Dynamic Balancing Mackinery 
Office : HARRISON BUILDING. PHILADELPHIA 



Licensed by and affiliated with Messrs. Leduc, Heitz & Co., Paris, France 


AEROPLANE DOPE 

of the' 

HIGHEST QUALITY 


land and water machines built by constructors able to afford 
the best. Also gives excellent results and reduces fire risk 
when used for the last 2 or 3 coats over a cheaper dope 



AMERICAN EMAILLITE COMPANY 

SS5 W. Washington Street 
Chicago, 111. 


Aluminum Company of America 

PITTSBURGH, PA. 


Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 


Branch^Of f ices : 

Boston 131 State Street 

Chicago 1300 Westminster Building 

Cleveland 930 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

Los Angeles (Pierson, Raeding & Co., AgentsJ 

494 Pacific Electric Building 


(New York 120 Broadway 

Philadelphia 1216*1218 Widener Building 

Rochester. 1112 Granite Building 

Son Francisco (Pierson, Roeding <& Co., Agents} 

' 731 Rialto Building 

Seattle (Pierson, Roeding & Co., Agents) 

523 Colman Building 
[Washington. . .509 Metropolitan Bank Building 


3en<f,inguiriea regarding aluminu 


n any form to nearest Branch Office, or to General Sales Office 
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“Usco” 
Number 72 

THE STANDARD 

Kite Balloon Fabric 
OF America 


A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT. TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE. 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT. VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
W ITHSTANDS AlL WeATHER 
Conditions 
AND Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 



America for the manu- 
facture of parts for 
J N 4 types of air- 
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Heavy Elastic Aviation Cord 

We manufacture a full and complete 
line of heavy elastic aviation cord. 

We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 



J. W. WOOD ELASTIC WEB CO. 

STOUGHTON, MASS. 


Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black W alnut 
Tough White Ash 

CHETHAM LUMBER CO., Inc. 

15 William Street New York 


SOMEWHERE IN AMERICA 

At Any Aviation Camp 
You Will Find the 

Christensen Self Starter 

DOING ITS BIT 

Starting Aeroplane Motors 
by the Mere Touch of 
a Button 

It has never shirked but 
is always ready and reliable 

WRITE TO 

The Christensen Engineering Co. 

Milwaukee, Wisconsin 


METAL HOSE 

For every Airplane Requirement 


Write for specifications and prices 


PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Sto., PhiUdelphia 


CAPITAL JIGS 

INTERNAL CTlUniU'/'C TOOLS 
GRINDER OlAlfirilUld DIES 

W E realize ta air or at sea there should be no 
faulty material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 

IVill you give us a Irialf 

Lansing Stamping & Tool Co. 

Lansing, Michigan 
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FUEL LEVEL 
GAGES 

<s 


T 

1 


This 


shc)’ 


Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON. MASS. 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome-Turaey Radiator Conpany 
Rome, N. Y., U. S. A. 


**FIexo^^ Aero 
RADIATORS 



AUTO RADIATOR MFC. CORP. 

n . i:ih 9ATRRBT, LOS ANOBLBS, CU. 


STIMPSON- 


BRASS WHITE METAL— COPPER 


■€l?OMM£TS 



^FRANKLIN AVENUE MADE TO ORDER BROOKLYN. NEW-YORK 


i'QXBQSd air speed INDICATORS 


Determine Lift 
Warn .\gainst Stalling 


THE FOXBORO CO. 



Accurate 

Reliable 


FOXBORO, M.ASS., U.S.A. 

I<lrl[>hia SL Louis San Franc 




lAKPABTUENT OF 


THE BROCK 
AUTOMATIC CAMERAS 

ire the only cameras that make good negativ 
with shutter speeds of l/iooth of a second 
less at speeds of over loo miles per hour. 

ARTHUR BROCK, JR. 

OFFICE Sll Bullin Building, 131 South Fourth Strc 
FACTORY- S33 North Eleventh Street 
PHILADELPHIA. PA. 

Insrrumvnls, Toolit, Dies. Jigs and Fiaurei 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We spedalize in this 
one tin-copper alloy whi^ has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will And 
that Fahrig Metal Bearings were in that 

FAHRIG METAL C0,34 Commerce St,N.Y. 
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McADAMITE-ALUMlNUM COMPANY 


57-83 Isabella Ave. 

DETROIT, MICH. 


Highest-Grade— 

Strongest 


ALUMINUM 

CASTINGS 


Tensile strength 44.250 lbs Sg. la 



Cotapression 126,000 “ 

Transverse 87JOO “ “ 

PLANT 


Pasing Point 1040 Degrees F 

Quick Deliveries Guaranteed 


ACIERAL METAL 

Light as Aluminum 


Strong as Steel 

CASTINGS RODS SHEETS 

Prompt DoliaorioM 

ACIERAL CO. OF AMERICA ^ 


Non-corrosiv« by salt water 

RODS 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON Of 

120 Broadway, equitable Building 19 Quaan Anne Chambers, 

Government Contractors : Consulting I 

Manufacturers of Illuminating Shells, Trench Howitzers. Hand Grenades, etc., etc. 


Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 


CASTINGS ALUMINUM Tras"s.etc 

Contractors to large ship and engine builders. Quick deliveries 

J. J. MYERS 

Successor to Hs^nes & Myers 


458 EAST TENTH STREET 


NEW YORK 
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“DALTON SIX” 

In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

**Da)ton Six” 

is indispensable. 

Furnished for 
^glish_ or Metric 
'ThrMd Cutting, 
One Manufacturer 
of hne instrumenta 
for ^aeroplanes now 

(36) “DALTON SIXES” Installed 

Why Not InoeafigateT 
BULLETIN B602C GIVES DETAILS 
Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co.. Inc. 

1911 Park Avenue New York, U. S. A. 




NEW DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 



PAY S’DAILY EIGHT TO’TEN TIMES 
A SKILLED WORKMAN’S WAGE 



anece*«lally tots 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

CCTABLiSHED 63 YEARS 

1000 WEST I20th STREET, CHICAGO. ILL. 



AEROPLANE FIR 


WE HAVE SUPPLIED A LARGE QUANTITY OP 
DOUGLAS FIR FOR AEROPLANE PURPOSES. 


A. C. DUTTON LUMBER CORPORATION 



[p[S(o)[PE[LD=E[E]^ 


■SPECIALLY deagned 


Inquiries Solicited 


HARRIMAN AIRCRAFT MOTORS CO. 

SOUTH GLASTONBURY, CONN. 


aviat: 


405 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Enfineer- 
Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

^^idum Motocycle 

With Pouierplus Motor 

HENDEE MANUFACTURING COMPANY 



TURNBUCKLES 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Peiuuylvania) 

CORRY. PA. 

New York Office: Woolworth Building 





ERIE SPECIALTY COMPANY 

MAN UFACTURERS 
OF 

Aircraft Metal Parts 


in conformity with the standards 
adopted by the International 
Standardization Committee. 

ERIE STANDARD 

Guarantees Perfect Workmanship 

ERIE SPECIALTY COMPANY 

Office.: 25 PINE STREET. New York 
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‘Th& 

Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 608-609-610 Singn 
Building, 149 Broadway. New York City. 
Telephones 6710-6711 Cortlandt. 

Lanzius Aircraft Company 


‘THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, loc. 

New Orleans, La. 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


Q Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 

q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 
made DU PONT E>OPE the standard for airplane 

Du Pont Chemical Works 

E. I. du Pont de Nemouri & Co.. Owner 

120 Broadway New York 


Factors of Safety 

These Coont in Aeroplane Constraetion 

NON-INFLAMMABLE 

Cellulose Aeetale Base 

GelesiroD Glotli Yaiqislies 

pntrUie another SAFBTY FACTOK 

NON-INFLAMMABLE 

GelesiionSHeels# Films 

7>en^Mirent — Waterproof 

MANUFACTURED BY 

Chemical Products Company 

93 Broad Srr et Boston, U. S. A. 

M«nu/ccair0j e/ Cd/uIoM AetteU fm r^riy tS yran 


Radium Luminous 
Material 

SHINES IN THE DARK 


SELF-LUMINOUS 
REQUIRES NO 
MAINTENANCE OVER 
A PERIOD OF 
YEARS 


INNUMERABLE USES 
IN ITS ORIGINAL 
POWDERED FORM 
OR APPLIED WITH 
ADHESIVE 


A SAFETY DEVICE FOR WAR 


MACHINE GUN. riBTOl. AND EIPI.B 
SlUMTa; RANGE aCALES: AUTOUATIO 

TELEPHONES: W1BEI.BSS APPAXATDBi 

HAVlOATtNa [N8TBUMBNTB OF ALI. PLY- 
ING AND SAILING CRAFT: DECS CLOCKS: 
WRIST. STOP AND POCKET WATCHES) 
SIGNALS: PIA>TTINO BOAEDS: BTC. 

Hadiam LumiDous Material Corporation 

fiftT Five Liberty Street New York Qtjr 



Craftsman (Quality 

For Airplane Upholstery 


.Approved bv Uncle Sam and beinR used on thousands 
oI his war machines. 

Other Suitable Qualities Furnished 



DU PONT FABRikoiD Ca^nc! 

Wilmington. Del. Toronto, Canada. 


AVIATOR SUITS 

Wind Proof Water Proof Weather Proof 

Sanders Aviator’s suits absolutely wind and water proof made 
from heavy gabardine cloth — well lined — with hood to match. 

Complete $35.00 

Send for catalogue and samples 

SANDERS COMPANY JSSSsm 

218 Indiana Avenue Indianapolis, Indiana 
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BALL AND ROLLER BEARINGS 


Cellulose Acetate Dope 
No. 101 

PE RRY^XUSTEN~M FG.^O: 

Grasmere, Staten Islan^TNew YoritT U.*S 77 T. 
Post Office. ROSEBANK, N. Y. 

Manufacturers Acetate and Nitrate Dopes 


LE YGR AND & CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 
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Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 

Factorias: MIDDLETOWN CONNECTICUT 


Special Sheet Metal Work 

Airplanes 

Precise Work Executed 
from Blue Prints or 
specifications 

The Aato-Aero Sheet Metal Works 

45 High Street, New Haven, Conn. 



AIR-SCREWS 

PROVEN PROFICIENCY 
BUFFALO AEROPLANE CORP. 

•UPPALO, N. Y U. S. A. 

CeMa t ■•tUFFAHKT’ 




WOOD WORKING MACHINERY 


SPBCIALLV ADAPTED 


f 


Aeroplane Factorie s 

OLNEY & WARRIN 

406-412 Broome Street 
Tel. Sprios 4425 NEW YORK, N. V. 


Oil Proof — Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 

T ough — Compressible — Flexible 
If you are not familiar with Vetlu- 
moid have us send you samples — 
either sheet or gaskets cut as per your 
blue prints. 

Expert GoMket Cutting department. Quick service 

Fibre Finishing Co., 27 State Sl, Bostoa 




PONTOONS 

and 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 


1)u«eribei^ T^too 


>torg Corporation designs and builds 
«pec<i. higli powered tnolorg for .Automobiles, 
r Boats ami Aeroplanes. Write for full details. 

MOTORS CORPORATION. 120 Broadwaj, New Yerk 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


Aeroplane Cylinder Forgings 


:ial(y of hollow forging i 


AIs 3 Propeller Hubs, Flanges and Shait$,etc. 

Miacelianeoua steam hammer and hjr-' 
draulic press die forgings of all types.) 
Quick savice our specusity 

TIOGA STEEL & IRON COMPANY 

Mod a Grays Aveoae PbiJadelphia. Pa, D. S. i. 



Screw 
Machine 
Products 

r»qinn!mSn?a° fo 


THOS. H. DALLETT CO. 

PHILADELPHIA, PA. 


The Beam Airplane Company 


tntCORFORATKE 


CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSBER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BREAKAGE 


THE BEAM AIRPLANE COMPANY 


Recharges Itself in 30 Seconds 

L noteworthy feature of this compressed air starter i 
iat it replenishes its t-nergy in less time than any othe 
tardng system in existence. 

— — - * “ The 

PcFfect Starter” 



FOR SALE 


1. One Mode! “ R 
plane of the 
Type — fully equi 
Scott 125 Horse 

2. One Alodel “ S 
plane equipped ■ 
150 Horse Powe 

3. Two H a 1 1 - S c 


4. One Hispano-Su 
Power four-cylir 


” Wright Air- 
Reconnaissance 
pped with Hall- 
Power motor. 

” Wright Sea- 
.vitli Hall-Scoti 

o 1 1 125 Horse 
Motors. 

iza 100 Horse 
der motor. 


'1 he above equipment is in most ex- 
cellent condition and can be secured 
at very reasonable prices. 

Don’t fail to send for detailed speci- 
fications and prices. Address Box 
50, AVI.tTIOX .\XD Akrox.\L'TIC.\i. 
EX(5I.XEF.RIXG. 


Classified Advertising 


■««. nrndm-iion uml uperatlon plaus avRlIable. also staff ex- -''''Irei 
assistants. A>l<lrcs8 Box 91, eare of AtYiTioN akd — ! 


WANTED-— Beliable, experleoced alrplaue propeller builder 
jst have ample glue room experteoce. Address wltb refercuo 
•* If experience in first letter. Box 61. 


I •*». Warsaw. Itid. 




sand dollars 
condition at 7^,% ( 
Is>s Angeles, CaL 
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Aeronautical 



Trade Directory 


GASKETS 

niire Vlatebt 

CLUE 


HOISTS 

UANCAKS 


UFE PKESERVERS 
LUMBER 


LUMINOUS COMPOUND 


PYSOMETCR3 


HAUlA'lUils 

Aulo Radftotor Mtc. 


RIVETS 
SCLEROSCOPE 
SU^K ABSORUbKS 

SPARK PLUGS ' *** ® 
SPEED INDICATORS 
STABILIZERS 


MACHINERY. METAL WORK- 


MACHINERY. WOOD WORK- 
ING 

Hketatne Co. 

Oloor A Worrto 

MANIFOLDS 
MAGNETOS 


TACHOMETERS 


MODEL AIRPLANES 


TANKS 

THERMOMETERS 
TIRFS 'AND^RUIlltS” 

Diirol Robber Coroorotleo 
Obllod Bteleo Robber Oa 

TO(H-S 

TRll^S**ANi7 TRAIlSb 


OIL PUBIPS 
PACING *" 
photogra'phy 
pStons ® 
pSlSN^Rmcl* ' ‘ 
pontoons'"" 

PROPELLETIs''""’" 


« Kotero Co. 



S COUT-PLANES carry observers 
who locate masked batteries 
and map the country behind the 
m enemy lines. Upon their safe return 

Bm and the speed made may depend the 

lives of thousands. 

HB And that safe return with speed is 
impossible without certainty of 
f power production and transmission 

L for the mounts driven by those 

“ observers’ pilots. 

The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 

Hess-Bright Ball Bearings will increase 
power through cutting friction down, and 
assure its continuity through the excellence 
of their manufacture. 

Government orders largely specify Hess- 
Brights. 


Two-Direction Thrust Hess-Bright 
Ball 6eann{i of the Type used on 
Airplane Propeller Shaft Application 


i BRIGHT'S CONRAD PATENTS 
THOROUOH1.Y ADJUDJCATBD 


THE HESS-BRIGHT MANUFACTURING COMPANY 

. PHILADELPHIA, PA. 



pt.lStb.aWriqhtjyiai 

•lane driven biy ^iSOl 
spano'Suiza moto: 
•^adeihe Americ aql 
.altitude record^fl 
k of 2 2,0 00 ft. 


